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(54) DATA QUANTITY CONVERTING METHOD 

(57)Abstract: 

PURPOSE: To convert a variable number of input data into a fixed 
number of data without generating any ringing at a block end point in a 
nonlinear area. 

CONSTITUTION: A nonlinear compression part 1 2 performs the 
nonlinear compression of a variable number of data by inputted blocks 
and a dummy data addition part 14 adds dummy data for interpolation 
from the final data value In the block to the starting data value to 
Increase the number of data; and the band limiting type oversampling 
part 15 consisting of an FFT(fast Fourier transformation) processing part 
16. an Intermediate 0-fllling process part 17, and an IFFTOnverse FFT) 
process part 18 performs oversampling, a linear Interpolation part 19 
performs linear Interpolation, and a thInning-out process part 20 thins 
out the data to convert the data Into a fixed number of sample data. 
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6. ^mo^ubmm^i 7. ifft (2*fft) 
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/N° ^ ;< - ^ X- ^5' (Dmm^^^ t s ntz.'f-'^ 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] ^^ffl^^©igtg*^^^'^^:o0iJ^:LT> m 

BE (Multiband Excitation: VJPf^n> KSftg) 

{b. SBE (Singleband Excitation: >'>^;W;^> KSd 
^^-^ib. J\—'^—yf7 (Harmonic) SBC 
(Sub-band Coding :^®^i'fiJt?^'fb) , LPC (Linear 
Predictive Coding: mm'^W^\\L) , feSV^^DC 
T (gfmn-y-O^gl) , MDCT (^:x:7r'rKDC 
T) , FFT (i«3i7-UX^^) ^(CiSV^T. 

[0 0 0 4] 

[5e?«;&^fi?*Lct5t-rsKa] tc^T. 

$1^ (S*) 7i^*;'c^<fj:oTL*V^ llffl{b;5^*fflliT$. 
•ofzo -^-ciT, :in?>cD!f^#<bo[85{cf#f)n%^m*ftx 

T— ^<D^t^T^^LTa^^b■r^^^ h;i/a^{b;5^*a 



iNrM ¥5-297898 
[0 0 0 5] L*^b75:d«e)> ±iBMBE, SBE, LP 

[0 0 0 6] Sfc, »^<bOHfrlCx-iS'OyP>yi7 (^ 

[0 0 0 7] tCilJ^-T-^^tl 
[0 0 0 8] 

[^®<&<s^-r^fcJ6cD^®] :^mn\zw^^^-'^^^ 

-r^isi, z<D-:ray'^m\z-sj^(Dmm.(Dimms.m 
"r-^^-fa y ^m\z~^<Dm^(^mmy'-^ t^mm 
mi^x'itm-^rcsbiz±ii-^^m^(D4^mmsmy'-i$' 

[0 0 0 9] :i;iT. ±l3yo-yi7«{CpJ^CD<HI&(D# 

ummmv^—^iz. :7'p-yi7rt(7)«^(Ox-^*^e.:/p 

p >y cDj^^{cti^fj:ffl®^^b* ^b-^u^jio r^. 
munhfz^\zzfu yi;P^m^(r>'f-^mz^i\:.^^. 
/N'—y->7''j>i7'tt. FFT mmy-^}x.^m) #® 

rB^fcltO (fei>li«P-/N-X7^;i/375!lffl^Jfi 
b) fc^, I FFT (ffiFFT) ^®jSSlt32^^*-rn 

[0 0 10] ±.mmmmti&^n^'r—s>tvxit.. « 

-^\z^m\^rz.^<D^m\'^^z.!:imx'^. R^wtctt, 

MBE (Multiband Excitation: •^}V^nyY^ 



(3) 
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BE (Singleband Excitation:i'>i/;i<'A> Hide) ^ 

mt. (Harmonic) ^mt. SBC (Sub- 

band Codingi^^^i-fiJt^^'fb) , LPC (Linear Predi 
ctive Coding: m^lf-Mmmt) . a&-5littDCT (il 
m=i-y-'f >^ii) , MDCT (^r5^7r'f HDCT) . 
FFT (iiSiS^-UX'^^) mziil,f^X^i7hJm'^ 
t"— ^^^(DA-^^— 5' (L S P>'N°^y< — aA^;< 

[0 0 11] 

[0 012] 

[0 0 13] 0UC*5liT. A*«T1 HC«, ^2E-r 

•0»R«ia2coA{c^-rj:'5;^cx'<^? h;u^wr^^ 

3(18 (m) =20 logjoa (m) 

-5. ;in«-a<D+>->yj >i/u— h (-t)->7';n^- 

aw^ a-1 aw(D J; 5 tm.UM&^^^^m \^X^^\,\ 

z.<D^^\z. mm,^jm-r^^ii\ziiX). mmmtmn 

[0 0 16] MBE5l^3— yfCA:^J$n-5^PBllfl±CD^ 

^ffi^tr*}-r^-y->^u>^^)izSS!cf s tt, a^skHz 

^#^"li«3. 4 kHz (yt;t'L.*JS^*^«2 0 0~ 
340 0Hz) T-*0. ^^<D^St'i;^;5^e.lSI^<Dig;t.i;^S 

T©tr«y5^7^ (t!>>^^sa»cffi^-r-5it>:/;na:) 

«, 2 0~14 7gKT*So Se-pT, tf-:/^ (A) m 

m|ux+ 1 ^m<Np /2 : a' 
Np /2 ^m<3Np /4 : 
a'dgdu) =adB(iiiMx) X 



^86. 02©B(c^-rj;5ni:X^i7 h;i.^^ (x>'<n 
^ (m(i2 0 0~3 4 0 OHz) |^TOCl<Dt@i|@x-5' 

[0014] lai O^siTtt, A:^jiS^ 1 1 
^ (rriMx+KB) O^XiTf-^^. tm^lSm^l 2\Z 

LTViS. x-^'OSc^i^^^^sgRl 3tt. 5^5-7^-5' 

#j!rag|5 1 4 i^J^$ij|5gM*-/\-— y->^u >^^gc 1 5 1 

^«$1M^^-A— y->yU>ygPl 5ttit32 

^si, «»i^«FFT (iisii7-'jx^i^) 5aagci6, 
ttraoigfefflaaci 7, istt^jMitj^^ti. m«i ff 

T (36FFT) mm^l 8*^^.^oTVi^o ^^$IMS 
-^<H^©5^-^t/d:i9. m:'3)^2 1*^5) Bit) ttl^n 

So 

[0 0 15] ^izn-rsMBE#a— ^{ciSV^T 

g[tii^nsmjjx+ 1 fScDlgitgx— :5'^JS: a (m) tT-So 
m«±g2;lSiili6 </N— tx>yi7;^) <7>;^i:|gca&-5ii«yN*> 
H#^TfeO, mMx75^a:::»cfflTSS;^i^*; m=0<DA'>K 

my^+imiiti^b. vi®jgi|gx-^'a(in) ^, imms. 
• • • (1) 

^^(oit. 8000/147=5 4 (Hz) 8000/20=4 0 0 

(Hz) mm^x(Dmx^m-r^:Lt\zu^, m-ox. m 

zSfe^tt±T±re 3 . 4 kHzSTC9PB^tC^8~6 3*©tf 

>y^A;i/X (A-^x-y^:77.) *^ito;i<i:tc;^cSo -r:^i 
t>^. i^iSI&lftJi©dBffi«CDiSJgi:bT> 8-y->y;P 
75S6 3-y->7';P*^e)fiK-Sx-^'$, -5£0Dt)->y;P 

m«4 4t)->7';Kc, i^->:/Ji/P:^«i^ff3tott 

[0 0 17] ^^[Ci5^5-7='-:$'#i;DgCl 4tc43liT. ± 
BBmnc(+ 1 f@ a (jB(i]i)<&FFTLgl/i^ 
(2®^**^) Np (0iJ;^«Np =2 5 6) tcSfir 

i(ni) =a(jB(mj(x) 
1 +adB(0) Xk2 



m 
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fc^*L. ki = (3Np /4-n) / (Np /4) 
k2 = (n-Np /2) / (Np /4) 
3Np/4^m<Np :a'j,B(in) =a<,B(0) 



(2) 



Srfflv^TSSfs. ^StC^f .t'PfC:, 0~m 

^^^ii^m) ^^^L-, Np /2^m<3Np /4CD 
KrettililSe<|{cffiPBlL. SNp /4^m<Np CDEF^T 

[0 0 18] Tf£t:>t>. msiz^Tu-h^mT^mm. 

T, m=Np m=0\zmm^rL^^Hzti.^. 
[0 0 19] ;in«. FFTt^»C/ljSigci|i|ll±TSS<&ff 

^■ri^fmjSm^l-OgP^ (mMx<m<Np OEfal) 
tc:*Mtc:0igJ!6S:fT'5<i:, ^iiit*i::T04O5S^Rfc: 

i:>nti<fi^o Z(DJ:ofA^M^^Pj±-r^tcisblz. ± 
120 3 \Z7n-r^ o \z. rfu v ^^^.\znM.M<Dm\L^ 

^ I fC^T J; 5 ley P ^7 ^ -y ^ 

(r)mn<ry^-'^^-T:<D^^^mMm\zwm-^^o\z\^ 

[0 0 2 0] ±tBNp .-isi (Np •y->y;i/) trffiss 

^nrdm\ i^—^m) ic^lt. ^^$iMS:t-A*- 
it>:/u>^'gi5i 5©FFT {Mmy-^)x.^m ma 

gBl6fc:J:l9. Np^^FFT^ML. BI5©A{C*-rJ: 
P^O~Np (D^m {7.^i7h)V) ^:cDlS:5iJ® 

0~7r{cffl^-r^gP53-<i:. 7t~2 7cfc^S^r^g|5:a-<i:© 
Psltc, 4^FBlOgSje)5affigPl 7ICJ;0. (Os -1) Np 

05OBtC^i-ct5{C±IB^^JfflO~7rffiSg|553't 
7C~2 7rfflSa5^i:(Dra{C7Np fH<7)0<&|gd6, SNp 
* (m^Np =2 5 6 CDi:€ 2 0 48.^) ©l^^lJiT 

■So 

[0 0 2 1] :iz:t. ±IB O fgJ6Sf^«, LPFMSi 
TOs Np (Dm.m\zn\y. Np Ttbf^LTti-Sx-i- 
cD;^'y h^^^To— A°x5aJlLT. 0 6 CD B {c:^T<i -5 
t^T. ±?304(7)5S^«RT^LfcJ;p7ji:U >^>i^;0^*^ 



^^m<^tb\z. w^m^(D-&mt^^t^is.iti^i)^z 
mi^%'^<Dmmim^mi.\>^^ o \z) o^c <j: 3 tc l 

[0 0 2 2]i>:JC. I FFT (jSSFFT) ^aSgPl 8{3 
iO. Os Np (0iJx.«2 0 4 S.-^) CDjS5FFT€:fT 

x-^3^JOW5i;5;g|55)-, TfitJ-S 0 ~Os X (mj,x+ 
1) Sr^JOttJ-Ti. m.^m (TcWtgigx-^' 3(18(81) ) 

[0 0 2 3] 'A\z. ^n^m^<D^-'^mz^mt^rz 

mz. {tilS1iP5*fT-5. 08©A«> ±IBmMx 

= 19 (^^Hfro^A*> Ki^, tgi|ix-^©{Bic*^*2 

0) <7)J»-&€:^LT*5D. ;in^. Og =8i:LT8fg 
0~;tC0rBl{COs X (mjjx+l) =16 0<S© 

TbIBp 1 9 T-^^n^N^,, m?L\-m^ =2048 \zmM 

[0 0 2 4] 09CDA«. wmfmi9\z^y)mMm 
f^-^nxnibtifzTz-Mmmiy^ (m^N^ = 204 

8) <D'f—5'^^\yXiSK>. :i©2 0 4 8-y->7';l/OT^ 
-^5:0T^<^-tt>7';i/^M (^JAaM=4 4) (C^^t" 
^titb\z: |^§l#MSgB2 0 2 0 4 Sj^CDy'-^ 

*ra§iviT4 4.'±((Dx-i$'$f#Tv^^. mo~ 

^2 0 4 7SS©-y->7'Jl'x-37©F^. DCfi (figgr^ 

-^'fit> mosgoT'-^ffl) {iejt-r^'£^gw«£ii(D 

T, nint (2 0 4 8/4 4) • i) 

ibTJgfflL, 4 41@Oa'-iJ'^^§^J;'5»cfn«J; 

fc^L. l^i^4 4Ta&D, nintfS, neares 
t integer , ■TT'.C^^^ftfejfi^ifiicffl^rS^-rMicT* 

[0 0 2 5] 3:®d;5fcLT. -^•9->:/;u^M{a©x 

-i5'IC^«ILfcic5iJb(,B(n) . fcfcLl^n^M, 
[0 0 2 6] (^fifefiiJab-5t>ttx:3-:5^fiiJ) T 
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it, 2 7t/pT*«)€)n. n:/£0=p/2 iD, m|Kx+ 
l = inint (p/2) i: LTfftBT#-&<, iI®mnK 

[0 0 2 7] 'Aiz, ±mvrc^ou^-^^^myjm^ 

^) CD— acOMBE (Multiband Excitation: V 

D.W. Griffin and J.S. Lim. "MuItibandExcitatio 
n Vocoder," IEEE Trans. Acoustics, Speech.and Signal 
Processing, vol. 36, No. 8, pp. 1223-1235, Aug. 1988 
{CM*SnTViSfe©T*0. t«e*OPARCOR (PA 
Rtial auto-CORrelation: MSSffill) xHn— ^'^T 

L, MBEJ)^n-yT«, |5lB#SiJ (|sli;:/p.y^^afeSt,i 

®«igi8:f|ti®l^»c*^# (Voiced) 
til^^ (Unvoiced) KFB^t*t#ffi-r5 tl^^^S^T^: 

[0 0 2 8] 01 0«, ±SBMBE/i^3— ^{C2|s:^BJ^ 

(k,q) =x(q) w(ltL-q) 



mm Lrcmmm(D±i$i<Dimm^^^Tzfa y ^ bit* 

^, ciroiai otciJi^^T. A*^^ 1 0 itc«Wr*{t^ 
HPF (ywA°7.7'c;i'^) 1 0 2(C3t^) 

nx, Vit)«$*DC (HM) H^^®l^5&-^^«c 
»JPS (mfi2 0 0~3 4 0 OHzfCftiM) <Dlt^<D'MfA 
<<!:t)igi^fiE^)- (2 0 0Hze^T) Ol^S^^-ff^^n?.. ^1 

w^^-;!/^ 1 0 2 ^&^LT#e.nfc:{i^«, ti/^^ttm 
BBi 0 sRyf^TSHt^aaapi o 4fc^n^njiisnSo 

>7';l/^N (^JA«N=2 5 6) *{4T:/P-;/^^^i'i>J$ 

n (&-g>ii«;tr}g^{cj;?>«J0mL3>^*=fTt)n) , 

Xitmi 1«A(::^TJ:-5ICL1^->7';U (^JA«L=1 
6 0) (Z)7^-A^mTII§FBltti;^[6]»Ci&|(i$-ti:Ti3t9> 

9 6it>:;';i/) i:;:coT^i-2>, sit, sgdHt^aaSBiO 

>if^^75nt, ;i®^*nt:^p ^7 2: 1 :7 1^ 

[0 0 2 9] c:oj;5^i^*Htsaa$itsc-e^-r<i:. 

• • • (3) 

j&Ht^aS^nSdiJCJcD-r-^'x^ (k.q) 7&«^?)ns 



llk:/ny;?®JgE {^y(>Y^) Mlgcw(liL-q) led; 0^ 

vi^r (r) =1 0^r<N • • • (4) 

= 0 r<0, N^r 

Wh (r) = 0.54 - 0.46 cos(2 7tr/(N-l)) 

0^r<N • • • (5) 

= 0 

Tfe-g). :L<D^oti^mW[.w^ (r) ^.SVittwh (r) S: 
fflViSt#0±Ba (3) 5CO,«Pmw(r) (=w(lcL- 
q)) ®S^Kra«, 
0^kL-Q<N 

kL-N<a^kL 

t«oT^JA«±l2:;5J^.«0«-&fC^I8^Wr (kL-q) = l 

iiti^(D\t, m\ 2\Zin-t^O\Z. kL-N<q^kL 
(Dt^tti^o Sfc, ±12 (3) ~ (5) ft^N 

(=2 5 6) •y>7';i-oD^;*^\ L (=16 0) ■y->y;i' 

foflfr3lbTi0<;i<i:S:^LTVi-5. UAT, ±12 (4) 
(5) xCO^^K^f^JOiB^nfc^N.^^ (O^r 



<N) <D^m-^y:f)im^, ^n-^nx^r (k,r) . x 

(k,r) tmTZ.t\Z-r^o 

[0 0 3 0] mf)^immm i o 4xit, m i s izm-r^ 



r<0, N^r 

C>IC, ±IB (5) ^(D/\^>ifm:^^^^i-finrzl-:/Uy 

^7 2 5 6 -y->7';p©-y->7'ji/^Jx^h (''''■) tC^fLX 1 7 
9 2-y->:7'ji/^i'O0 5^— rj^^tf^ip^nx (Vi^5i0sofg 

is6$nT) 2 0 4 8-y->7';i^t$n. :i(Z)2 O 4 8-th> 
[0 0 3 1] tf-;/5^jaaigl5l 0 3T«. ±B2x^r<'^' ^ 

•fe>^i7iJyyj^j^<DSSffiMtt$8gfflLXVi^o ^<^> 
<i:*cDyo>vi'rtX0-fe>^^ UyZfU^Mz-Dl^^X 
i:/n<yi'fc-p#i':3<7)^«j>;/7'l^'^;p$«3tLX 
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S(j) =H(j) I E(j) I 

2 TTcOg fjm^itS kHz©<i:#Htt4 kHztC^^JJ^-T-S. 
±fB (6) ^4"»C*3ViT, J§i6icfft±©;^^i7 
iJ'Sa) 7&^*Eli 4©Afc:*T«J;3;^c&j^®t^. H(j) 
it. 0 1 4 CD B tr^f J: fSjt<r>7.^f? h)\/=r—^ S 
(j) hju-a^^ (X>'^0— T') ^^L, E 

-So -r:i5:t>%, FFTX'^;? h;i/S(j) T.'^^ h;i/ 
x>'<p-7'H(j) tasm^cDA'?— X'^i' h;H E 
(j) I t®«tLT^x;Ht:^n?>„ 

[0 0 3 4] ±IBS)!i®M^(DA-7-;^'^i7 I E(j) 

(jynw&. <^#«lt, lo®^*^ (/n*> 

£„ =S {|S(j)|-|A. I 
j=a„ 



[0 0 3 2] i^MS (:7r-f» 0 6 

±IBffie-y5^T'-iS7tt<&4''il^{C, 0. 2~0. 5#^>T± 

:Ji-4fT (Analysis by Synthesis)fe*fflt\ ^fig^nfcA 

[0 0 3 3] :icoif'y'^(DyT^ >ij-—'^iz-oi^xMm 
T-i). ±IBMBE#a-^'(CiJtiT«> ±ffiFF 

Tm\zji^m^^m^nrzmMm±<n7.^^ 

^tLT©S(j) Sr 
0<j <J • . • (6) 

•5. c:® 1 /N*> Hi)-®s?j^tt, m^it±mm 1 3 »cs^-r 

J;5;^j2 5 6i)-y-/)V(D/\i>ifm.mmzi 7 9 2-9-> 

[0 0 3 5] ±m^y^i,zmcx^m^nrz^/'< 

©x^-^S/MtrsJ:^;^:) tt (-aoDfilg) I Aj, 

[0 0 3 6] 
[|»11 



I E(j) I } 



<7) 



TS-BrSo :iCDX7— ej, S:«/Mk-r?)J:5;S: I I [0 0 3 7] 

it. m2] 

= 2 S { rS(j) I - I A„ I I E(j) I } I E(j) 
9 I A„ I j=a„ 



I A„ I = 2 z: 

j=am 



I S(j) I I E(j) l/S I E(j) I 



j=a„ 



(8) 



izUK). 31(7) (8) ^© I An I Otg. X7-£j, ^ 
S/MtTS. 3.(Z)J;'5;^j:Si|@ I A„ I S:#a'> h*«{'* 



m^tifz^mm I Aj, I ^ffli,iT±se (7) ^xm 
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[0 0 3 8] -T/St)-^, ±j3lfy^ttffigPl 0 3T*«e> 



KifiA^'^^D, ±bB (8) 
A^-X^i^ I s (j) 



(j) I iS:ffiliT±IB (7) iC©X^-£„ Sr^Ji). -E" 

X7-i^fPfitE £„, ^#tf-y^at{C*i?), g/hi:/j:^X 
7-i^.fatt(C*tJS-r-5bf'v5"^£«3i»t!^y5^iLTftS [0 0 4 1] 

gUl 0 GTgJiCD^r'O (m« 0.25 #^*) tf-y 

S {|S(j)|-|A„l lECj)!) 
j=a„ 

NSR= 



[0 0 3 9] J!i^±tf-y5^<7)>'rl'>-y— ^®i5iBJfc43Vi 

Tfi, UJBj^ffiBSib-r^fcfet:. ±nyvf)^^P% (Vo 
iced) 0^^^£Sl^UTli^d^v ±aiUfccJ;-3 tCMB E 
3j^3-i5^fC*3liTtt, I^B$^JO^i(feiac«l±»c:»l^«^ (Un 
vo i ced) ®*^*^#ffi-r -& i V ^ 5 ^r^^';!^ L T 1^ ^ S CI 

[0 0 4 0] ±IHii5*§Se-;/5"-y— 5^8151 0 6*^e.©S 

^(Dmmnt>n^o :L<Dnm(Dfcmz. nsr (y-r 

ONSR«, 



S I S(j) 

;i®NSRffl;5^*R)f^®eifit (0iJ^tfO. 3) ±0 
I Aj, I I E(j) |{I=t^lS(j) \ (Dmj.ti^^<ti\^^ 

{±.tmmm^ i e (j) i f)mm.iL v-z^m^-c^^) 

ifiMT^, ^M/N*>H$rUV (Unvoiced, MP"^) t. 

t)tlTli-g><i:#iJ^-C#, ■?-<7)A>KS;V (Voiced, 

[0 04 2] Jgi|@Wff«g|5 1 0 8 lc:«, it32^^ 

IB51 0 5*^eoJMjS|gc«i±7^-iS', iiS«*tf-y5^1i— 



(9) 



gui 0 ^ti^^<D'7y^y\±v^tMm^^tz.mm i a„ 

*^^(DV/UV (W^^/il^W) *iJgiJx-^;5Jtti^$ 

nxv^-s, ^Kojgipiswttgp 1 0 8 T«, 

^tiJSiJgB 1 0 7 (CiJViTSl^^ (UV) i:fiJgiJ^fn;tA* 

KJC-^tiT®lgi|@ I A„ I 
[0 0 4 3] 
[|^4] 



I A. 



UV- 




SO) IV (b„-a„+l) 



[0 0 4 4] C:©Jgi|iSWffig|5l 0 8;5^e.©x-^tt, 
5^-iS'»^i^ (-a<DlJ->^U>i^k-N^») gPlO 

^^Jtee<&3 4 0 0 kHzSTtT'gxi:, CI © W^i^® /?>^*± 
IBtf>y^(::jt:i;T, 8A'> h*~6 3 A'> Kfc^fiJ^n^S 

cit(c;a:o, ;in?>®#A*>Ktttc#e,n^±BSJiiii i 

A„, I (UVA>F®lgi|@ I A^ luvt>"^'tJ) 7^-^® 



• • • (10) 

r+ 1 fe8~6 3 t^{b-r§c:t(c;^j:So dW/S: 

[0 0 4 5] Z.Z.1:i^%im\\Z.^^^X\t. ±tB^l~^ 
L/cM. =^«c*iJ|5BScDOs {g (^«JA«8fg) <D;j--/\'- 



(8) !|#M¥5-297898 



^^^tb. dCDOs fgCD^B^ ( (niMx+l) XOs ® 
©li*ix-iS'S:it«imiLT$e>»3^<<DNj,<H 

«2 0 4 8jffl) {cit5Sb, ^®N^, m(D^—^^m^\i^ 

[0 0 4 6] 0 9*^e.®5^-^' 

(±IB-^e^Mfiolgi|g^-^) h;i.»^ikg5 

m^imi 1 o*^f,®*^{bai:^x-i57tt. m^dssTi 
tf-;/5=-?9^^{i:gi5i 1 5T^^^^b$n, m;b^^ 1 1 

nm^l0 7i)^i^(D^P^/MP^ (V/UV) WSUx 

-ij'ti, ai^bs^ 1 1 s^r^n-bT^tom^n-So ;ine. 

O^ffi:^!^^ 1 11-11 3;5^^.0x-5'«, m^©^ 
[0 0 4 7] ::n^(7)&5^-^'tt. ±|BN-th>7' 

v/uvwsux-iS'. tBiiix-^'*^jgM^n^c 
[0 0 4 8] ^m^riT%^nrz±.m^y'—^\z 

z.(Dmi SJristiT, A*«? 1 2 i\z\t.±M^i7 Y)V 

m^it^tltzmmy'-^t^. A*i^^l 2 2\z\t±Mn 

1 2 i*^e,®«?ikSi|@5^-iS'a, jS^^ h;p*?'fbg|5 
1 2 4»c:2l6nTjie«^fl:$n, x-^^jM^g|g|5i 2 

Vj, (n) =Au (n) cos(0, 

SiJSnfe^T0)A*>KO*^^*tPi[ (SVjj (n) ) L 

[0 0 5 1] (11) ^"fcDAn, (n) «, ±K-&^y 

Ajj (n) = (L-n)Aoj,/L 



5 Ttt, ±sE L;t El 1 ~Ei 9 (omm iinmwiummkifl 

»l^#^fi)tg|51 2 ZlCiM-ifl-S). A:'3iSTl 2 2d^e>(Z) 

e ^^x-iS' e y 1 2 s xumt 

Sn. 7^-i^igCjS5^i^g|5 1 2 5, fl-^W^figgPl 2 62a 

Df^^^^figgci 2 7\zm.^n^. -^tzxfjm^f-i 2 3 

*^C©v/uvtiJSiJx-^«W|sW^fiS;8Bl 2 6&yJ«i 

^^^fifegpi 2 7{cMe.n^o 

[0 0 4 9] W^^^figgBl 2 6T«0!IA«3S^?E(cosin 

e)j^-&ES;irJ;DP$PBl(ft±OW^^i^?g=^-&^L. 

^)i^xy^)v^^) >!f\.x^mm±.(DmPwtm^^ 

JP^gC 1 2 9 TJP^^fig LT. l^ijl^j- 1 3 0 J; 0 m 0 

u-A (LU->yjk mai 6 ott>7';w ^frsfr 

\yi'-A^(Dmx\if¥>bWM\zi6\i^^^9—^m. 

k-A) W^^^-rJ'ffl^ttraiciD**^, -rJS:fc-fe. 
^^B#Oi:7l/-A (^Jx.«±ffi^i-W7l/-A(D4''L^*^ 
ib'A<D^^y]y-L.(D^>b-t^x) \zi6\^x. 9tm^>-:f 

(:^cD-&^-7U'-A©5fe» 
^>-:f)i.^.x(D^'f—^mtifi^^<^n. zn'b(D-^> 

[0 0 5 01 tAT, W^^-&^8I51 2 6 »r*5(ti>^fi)ci!!l 

s^i¥^(ciKH^-r^o ±fBv (w^^) iws'j^nfcm 
i-^^yu—L, (L-y->y;k 0ij^«i e o-y->y;i/) 

^)-0*^if^V^ (n) t-r^t^. ZlO'&fijc^l'-Art 
(n)) 0^n<L • • • (11) 

•r;5:*3%, J:fE-&fig7U-A®5fe® (n = 0) T©Mm 

iSPJ^OSitSffl^AoB,. K-&fiS;:7l/-AcD*ia (n = 

^ALBjiT-St^. 



©SCJciOA^ (n) &ti-Sm«J;i^o 



nA^jj/L • • • (12) 

[0 0 5 2] Vk\Z. JilB (11) SC'fWfiiffiej, (n) 
0J, (0) =mwQin + n^ m (con — cogi) /2 L + <J>oj|+Acon 

• • • (13) 

©IIS (n = L ■rM.(D^^yv-h.9iM) 
ifefc^^n-t'n^LTt^S. ±SB (13) ^cfOAco^, 
n = L{C*3ftS{2:ffl(i)Lffl*^'0B, (L) \zm\^<tS.^^'^U 



{cJ;0**SC:i;?i^'T^^o (13) ^^X. ^^^t. 
±tB-&sS;:7U— AW^jffl (n=0) T®||mi«iiiS®{4 
ffi (7 k-A?;0^{4ffi) cooi«^fiK>' 1/-A$t 

(n = 0) TO»*ft^SSc, coliWK'&^^P-A 



(9) ^mw-5-29im 



[0 0 5 3] «Sc®^mA'>K(C:fcl,iT, ^tl^' 

fBigffiAj, (n) . ■effi^n, (n) (D7^if>l5^mm-r^o ^ 
mA*>K*^, n = 0, n = LCDli-mfcV (W^^) t 
$n5»^JC. igllSAj, (n) it. ±mhft (12) iCtCct 

Bi (n) ^#i±i-rn«J:Vio -fftffi^j, (n) n = OT0 
[0 0 5 4] n = Offlt#V (W^if) T, n = 

LOTt^uv (4s^^) t^ns^^jc, mmAj^ (n) 

[0 0 5 6] ±IBn = 0, n = L©li-rnfeV (^t^ 



tt. Aj, (0) 0eiSI«i|@ffi[Aon*^?>Aj, (L) T0i:;5:S 
J:5»Cit«S1ira-r-5o n = LT(Oej||Si|iMALj,tt4!lJ& 

-5. iiffiej, (n) «, 0J, (0) =<t>o„<i:L, *^OAa) = 

ot-rs. 

[0 0 5 5] n = 0©t#UV 

n = L©t^V (^^^) tgitiAj, 

(n) tt. n=OT©Si|eA^ (0) ?rOtL, n = LTe 

m$n;tii4sMALj,i:;5:-&cfc5{cit|g|ilPBl-r-&o 

J, (n) IZ-Dl/^Xit. n = OT®firffi0j, (o) tLT, 7 

-wn) L/2 • • • (14) 

^m^r^mmiz'^'^^xisim-r^o ±u (13) ^t, n 

= Ltm<z:ifrj;0, 



0„ (L) =mcooiL + L'' m (wlj — wqi) /2 L + <|>oj,+ AwL 
=m (ajQi + coLi) L/2 + <f)ou+Aa)L 
= *Lm 

Au>= (mod2 7t((<f)Lj,-<i)oji) — biL(ci)qi + c«)li)/2)/L 



ii:f3i?>o Jl® (15) iCTmod27t(x) t«. x<7)±ffi*- 
7c~+7c®FBl©fflTjI-rM^Tfe^o «3J^«, x=1.3 
;r©(i:^inod27t(x) =-0.77C. x = 2 . 3 ;r c7) t #mod2 
;r(x) =0.37c, .x = - 1 . 37r(Di#inod27r (x) =0.7 

[0 0 5 7] CIZIT, E116(DA{i, =^Pm^(DX^if 
hJKD— piJ^*UT*5 0. /\'>K#^ (A— 
>A) m*^8, 9, 10O&A>h**tuV (M^^#) i 

flfi®A*>H«v (*is«) t^nxviSo ilov 

2 6»Cj;0-&fife^tl> UV («^#) (7)A*> KOBtFslW 
[0 0 5 8] IJiT, i^^^-^fiKSCl 2 7 {C*5tt-5»l^« 

(m«2 5 6-y->y;W Tiisnc^MlS («flj^«yN5 
>^'Sg) {I<J:D3S*Hj-SrL. STFmsgPl 3 2 (dJ: 
DSTFT (->a-h^'-A7-Ux^^) iffla^Sfi-T 
iltHctO, mi 6CDB\Z7^-r<l:.oti.^U-i hy-XXO) 
m^Wc.^±(D/-^U—7.^i7h)V^m^o :i©STFTM 

1 3 3(CjtD. 01 6<OCtC*-rJ;5{C. ±|2UV (» 
^«) i:$nfc/\*>K (««I^«m=8« 9, 10) (CO 
ViT±l21g'li I Aj, li,v<£S^U i&(DV (W^^) 

$n;tA*> K<z)iiipi<£ 0 \z-r^o z.(Df^> ^wmmm 

1 3 3{Cfi±iaiii|ix-:57. If-y5'x-j5', V/UV#iJ 
giJx-^*^*#^*&$tlTti^o A*>KJgi|i®agPl 3 3*^ 
^<Dmti\%. I STFT^flSgBl 3 4(Citen, 
TCO* '7-1' h y Srffl l^TiS* S T F mS^iS 



• • • (15) 

-r t tck 0I^FBlfWl±<Z)«^»C^«|-r-5, I S T F T® 

Sgpi 3 4*^5.com;'j«, ^-A'-^-yyjn^gBi 3 5 

^m.7tx^^^o \z) a^#ttSL;jc*^'e.:t-/N-7 y 

;i--A*-^ yyj|jp^gpi 3 5*^6om:0M^d«±IS 
JP^g|5l 2 9(Cjl^,n-5<, 
[0 0 5 9] Z.<D^o\Z. &-&^g|5l 2 6, 1 2 7 

SECDS-ffi^tt, tn^gBl 2 9{rJ;i9]i^/iH^®^^tt 
TJP^LT, 1 3 0 J:l9S^$n^c#^ffi^2: 

[0 0 6 0] ;rd::fe. ±|B01 0 0«|^:iJ-WffliJ (x>=i- 
HiBiJ) 0«fig-^01 ^(D^^-^^m (7^=3- K» C0« 

75^. i.it.i$^DSP (x-^ v37;u«-^yDir-y+i-) 
ffl i^T V 37 h •:;aiTy n A J; D^ii-r-g) z: i t) 

[0 0 6 1] fj:*3, *^Bj«±|B^ig^j©ii^tc|5g^$n 
[0 0 6 2] 

[^aH®$Sj«] i:k±<nmmf)^^m(^f)^fiiio\z. *%hj 
WL<D^-'^^immEm\^. -•^mw.izm^vx^^^tz 



(10) !|#MJF5-297898 



[0 3] FFT«IO5^-^gci£;^bfejgiJ^©-0iJ^Sr 
[04] FFTffi©x-^'|gafi:*:UfcifeJg(7)ifc!||!^JS:^ 
[0 5] FFTmOjSJ^t;*— A'-- y->yj>^SIfP^£r 

[06] FFTm<Dm.mizM-r^y^)\^^'j>ifmi^^ 

[0 7] IFF T^OlSJ^**T0T$>^o 
[08] y->:/'J>^(:±S-t^->7'Jl/ic^lfeCD 
-«»l**f0T*«), 
[09] itt«Sffi^mC^FBl§|#ma*ia?^-r5fc«)©0T' 

[01 0] *%BjH'»^5^-^'i^^^:^^-6^igffl$ti-5 
[011] m^ifmm^mm-r^rctt><Dmx'$>^o 

[012] ^*Ht«l3atfgBIIS<i:<DM^^ift§g-rSit» 
[013] itSg^lfe (FFT) MS*t^iLT©il#KiMl 



X— ^S:*-r0T*S. 
[014] mm.WLm±(D7,^i; bJly'-iS'. X^i/ 

[01 5] :^^mizm^y'-^^^m:^mmm^n^ 
x$>^. 

[016] #^«^«r-&fife-r-&^©4S^^^fi£^ittBJ-r 
'5fc4&®0Ta&-5o 

13 y'-i'm^^m^^m 

14 3''5-7'-^'#Jng|5 

1 5 • • • • -m^cStM^^t-A'— y->yu>i/g|5 

16 FFT (i^3$7-UX^g|) magP 

17 ^ipp^oisfeMaais 

18 I FFT (MFFT) *SiM^ 

19 )Ammmm 

2 0 m^i^mm^ 

10 3 tf y^jsmgp 

10 4 m^imm^ 

10 5 it3S^^ (FFT) SB 

106 iSffis (.yy^y) ify^^-^^ 

10 7 (V/UV) wjgp 

10 8 tg^BSP^ffiSP 

10 9 y'-^m.m^ (5^-^U-h3>A-- 

h) m 

110 ^i' hJl'M^lkgp 

12 6 mpm-^^m 

12 7 mp^-^^^ 



[03] 



[04] 




/-v. 



-v. 



(8^63) 
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(2S6) 
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[|SI2] 



B 




Ct>c 



tvhnr 



0 TC 2X 
k-0 ^ Nf 



B 



7NF<BnO 




0 TC 2TC 
k.O ^ Nf 



TC 21C 
ft5Tt)06TC) 
6Nf 



[011] 
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[1^6] 



B 



0 ^ 



27C 




0 J 



2TC 



B 



[01 3] 




256^V7vt- . 
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[09] 



imi 4] 




0\. 



|S(j)| 



2CK7 




m- 0| 1 I 2 U I 4 1 5 I 6 1 7 I 8 |9 |io|n I-- - m^SLmi 



B 




0123 



4344 



c I 




m»0h|2|3|4|5|6|7|8|9 |lO|n | — ■ 



[01 6] 




m-Oh |2|3|A|5t6|7|B|9|l0|lli-- 



V/UV VVVVVVVVUVUVUVV 



B 



c ^ 



m- 0| 1 I 2 I 3 I 4 j 5 I 6 I 7 I 8 I 9 |10 |U 
V/UV VVVVVVVVUVUVUVV 
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(15) 
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i^mmm i ] 

imiEMStms^] 00 2 6 

[0 0 2 6] (^^tJfe-SV^ttxn-rJ^ffliJ) T 

{t$n;!tlSc?iJbvQdB ^n) 75:SMj^®?S?Jg5^-^Sr 

Sc^Jt^SirS. nciJ, m^x (*S<'^ttmMX+ 1) 

tt, 2 Tt/pT^fe&n, 7r/a) = p/2 iO, 

+ l=inint (p/2) i: LT^ttJT#^o il®m 

[¥^«!iE2] 

[miEMMms^] 0 0 3 1 

[0 0 3 1] e-y5^J*aigPl 0 3Ttt, ±i2X 

(k. r) <75-y->7';i/^J (1 ^^□•;;;J'N+>->y;i/) 

S (j) =H (j) I E ( 

i!)_sZ47t= f s- /2{:*fjs;L« •y->^u >i7'jijsm 

f S = co_s -^2 7c: ^t^JAfjf 8kHz®i:$(Ctt4kHz 
JC^HSf-S., ±?2 (6) iCeftCjjliT, ^a^lStt-hWX 

^^h;i'7^-^s (j) fi^mi 4<7:)A\z^-r<i::^rj.^m 

<Dt^. H (j) Ell 40Btc^K-rJ;5;5;7t07.'^ 
(j) ©X'^i^h;!/^^ (x>^p— 
Zf) ^^V, E (j) «, 01 40Cfc^'rct5:^c^l^ 

(j) {i, h)l^:z>^a--^H (j) tajgm^ 



fflM5^-^ (SBfflMttl^n.y^N-y->y;KJD7^-:J' 

x.fiWft® 37 Ix- AT^fe f>nrc If <y fc*f Lxm^© 
M^<&^fc-rhf<y^|gHrt> mA.imyU-A<Dify^ 
?:ttJ'i>iLT±2 0%cD$eHF»g(c:$>Se— i7S:*J6, ;i 

o tf -i^^aefcia^viTSffi^ A© bf -y ^**^-r 

»i^-zf\z^^itmm^yuif^y^(D^-^f}mt>n. 
ttmsn^ctf >y5^x-^«ism^ (7r-f» e>y5"-y- 

-^§151 0 6frSI6nT, ^U-X]i)U--:f\Z^^l^m 

af©e^y^-y— 5" (h;«y^©7T'f>ij--5^) /&«fft)n 

So 

miEM^mm^] 0033 

[ffil:^^] 
[«iEl^$] 

[0 0 3 3] z:©tf>y5=-o:7r-i*>-y— ^t'Ol>Ti»iq 

^'LLXCDS (j) ^ 
j)- I 0<j<J • . • (6) 

(DnU-7.^i7 b;H E ( j ) I t(DmilVX'Ey'Mt 

mmtstmrn^i mmm 

[ffiIE*t«3SB«] 0 0 3 6 

[«IEl*I§] 
[0 0 3 6] 

[ISI] 



£- =E { I S(j) I - I A„ I I E(j) 1} 
j=an, 



(7) 



(16) 
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MlE*f*3S@«] 0 0 3 7 
d e» 



9 I Ao I 



2E {| SO) 
j=am 



[0 0 3 7] 
1^2] 



-I A. I lE(j)|} |E(j) 



= 0 



I A» I = 2l SO) I I E(i) I 1 E(j) I ' 



J=a. 



J=a„ 



(8) 



tf£K). Z.<D (8) iC<D I Ajn I CDt*. X^-CmSr 



m' 



<t 57a:&A*> K«OX^— c«)ni®±'''^> H(Z)i^?PfiiS 0) 



m 



fits e^^^ ^^<':>-h^(DWh\zmu^\^-j^\z-Dr,\xif^ 



m 

[ffiiE*t*^B«] 00 48 

[0 0 4 8] eM^tlTfi^tlititB^T'-^'tC 



I3v/uv*ijgij7^-^j&«-en-en«t*&$n5, a:'?^^ 

1 2 4»cjie.nTje«^fb$n, T^-iJ'iSjse^^gBi 2 

5 Ttt, ±ai LfeU 1 ~ia 9 WliiHj i:EM^EM*^tTfc 

^^RggPl 2 ZtCit^nSo A^fjS^Tl 2 2;0^e.cD|gF-^ 

ii^^-a-figgpi 2 7\zm<hn^<. ^tcxti^j-i 2 s*^ 

^-^f^^l 2 7fCjie>n-2>, 
[^iit*fiiE7] 

miEMmmm^] mmm 
mjEnmrns^] 0052 

[ffllE^^fe] 
[ffiiEl^^] 

CO 0 5 2] ;*:ic:. ±tH (1 1) ^'pai&mejn in) 



gjn =ma>o jn + n'^m (wlj— togi) /2L + (i> Awn 
~" •••(13) 

^7 1/-ACD||)^ (n = L : U-A^i^) T 

®»*AMifem<l:^n-f^tl^L.TVi^. ±ie (1 3) 



CI© (13) ^ffT, (i> 
Om^i-tffi^fiK^U— A®5fej^ (n = 0) TOmmiSP 



U-A5fej^ (n = 0) T®«*^^^jSi^, ^lI^* 



£0 0 1 it^^y 



